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[0 0 0 3] ::.<Di.ofmM^ ^y^y V:^'^\zi.^ 

^y Y(r>—mifi. m^\ii>^m^5 8-21525 z^-<ik 

«:^iift^^f^3tte. Vol. J68-C. 2 (1 

9 8 5^ ||9 3-<— v'/O^b^l 0 0-^— v^fcM^x % 

i<ofc*, -i'>'^<^S|g*t)!e:M-t--5'L>ia^5'>?i<. * 
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8-C, 2, pp. 9 3- 1 0 0, (1 9 8 5^) ivl^ 

hi\^mx\-i.. wmmm ^sio^-i 

0*0 • m, ^ffi3S;;'j^)5 2 2mN/m, *feS;iiS3. 1~ 
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{' i >? %mmM t *i-(^mistr i $ >- ^ad 

i^Sii. O. 1~4 Mmig**Siif*bV^.!r$ix5„ 
[0 0 0 61 Hr^Wf-l*. M;trf#M¥9- 1 9 3 3 8 

mVet±-Cfe!5. ;<5^o5p^i|a#;5S O . Ol^SS^imW 

^^m$-fr2)»{i<fc«9, 10«Q-m 
tJ^-b^ b< til 08Q • m«±£Om^®^^S: 

10 0 0 7] 
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[0 0 131 ^^m<r)n^m3Kmm(Dmmit. si*^ 
1 , 2 ^r;^^^T. m^tTi^m^mMi^ / >vr,\./<.^v ^ > 

[O 0 1 4 J ;*:^?«<Oii3}<^4fc|B«<^^0^«, T-D 

>','S7 7~9 2'C. 2»,'^,®iai 5 0~2 6 Ot^ro, //l- 
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[0 0 1 5J *^W<^t»*«5{C|B^O^BJIi, it*3S 
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y y^y->'Wit(^^^^{;i'(g:VN (3 0*?^) SSi^^coitfl^ 

7 r- -^-^T^i^^v^yua^l^ A. 
/uig-^v;;^:/, ^Ti^f^/i'SNU^, sz-Jr/K ^ 
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$<> 2. 0«*%±?)#V^i;'Ci'j5'Of*:««ei^^ST 
[0 0 3 0] *^BJl:i*ittS**«37'i«^W)|sKiij;±<o 

v^T^. VkV(m(n>mm^'M'^'i7^x\>^\^. tztzv^ 

rot^. 'l':/i5'COflJa®tr[^;4S 1 0«Q • m, b 
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[0 0 3 3] 

[00 34] mm.m 1 ) %'m-^mit^m:<DMn^-< y 
3. 7g(c:, p-;^f^yu>^f^U'V/-r yy^/U7«^i5^ y 

/Uit;-e5 5/3 5/1 0. Jl^Tlffflga <blS-r) 7. 5 0 
%t:t^^Ji^mi^^^^^'yj^O. 0 6 O g ?r*0^. Ittig 

^^T^o!g5^:^^c j:^ >Y yyN-^:7^ O 0% {iSy^^ 

7. ^.««BH{^ 1 7 8 . 5 — iBi^-efo-So :i 

^T-foS-^!;:^y>-://U— D 7 0 7 2DD. 3. 75 g 
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• yyu— D 7 0 7 2DD 
:^ ^ "^J^fk ^^^^ =i=^^J>. 

/Co i^mi&i7i^(om'&\a'X. 6 5 1 

^Tofco ^tc. ±mm^ELs-6 0 0 om^—^ mill 
r^. :7^^;^ 1 2 0mv<^+5>^:liSv^^^i:^*bTv^fco 
^JS^j'Tr(i-^/i-^y^-/i-R) -e*>j 1 o 0 0{§i;i^lRb. 

Al?ic3 0«JcJ:6Wtg^S^Srm\ 4 : \^t/ut*m^ 

(mz0:m . 3 Mfi:* (^iff) . 2 (^^) . 
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[0 0 3 7] ::rT% Elifl. :^mMm\z-^n^^ 
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4 i: 3 ■^X.xy^^mmM 2 coP«^-e;^ 

li*^ 1 5 O M m. lE^li® 2 (n>^^\tm 6 O /X m. fSII^^ 

M 2 (Dw.jmWi^m 8 5 // m . fB^mi^ 2 ^feffl h wmm. 
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M\^mm9^zi^^^^x»m^\tiizx^ :^i:^m^^±iti$ 

[0 0 3 9J r.<D-r v^:x-/ KS^fflV^T, 

^A\z-D\.^x. M\^mmm}^-i. 2 k v. is^m^m 

4 0 0V. j*i5®1^®j3E+ 2 0 0 V(D^{+T^ t:°— 

fco :i<7:)S:i:. ^^SSi. 4i^Jz<^:v^5. miS<7)-r>^ 
/^V^i?|J— 7i K^y h755^2 kHzcoiS^j?|Jgm-eK:y 
yh<D^^^. -r>^^ v^^-/ KS-^Jjcb/ciK^-C 

i>^y h^y v\z<:>^^ t^mmm9tit^^mi^<Dm^^tt 

[0 0 4 0] 
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[004 1] 1 ) {i. 1 4Bi:i>-KA^t;i^i-* 

i^m-/ h^y — ^[f]^(7)o. 0 5%*«-efp*-e# 

. 1 kHzJ^±2 kHz*ffi-efcofc:^^llO 
ffilc::J3(t^4^|5g^f?ffic7:)Sm^^b> 3«±co:^^(iS 

[0 0 4 3] (^JfeM2-6) mmmKO^-:^^ AlZ:}o 
ziiyU>/-/U7 0 (^p^p^) . I P yyi- 

h 1 6 2 0 (^q"p^) X '>3i/Uv?^/'?:/®J(D'>:3i/U' 
40 0 (Sp"p^) . yvjL^J^coT^ y/N— M 

X^>^B. C, D, E, FSTf^SibfCo rn^cO^jfflE 

Iif5i;^tti-f y^<^:7^ VI 0 o%T-fo^o 

[0044] -fV^B — F(i. >fpjnt^-f>^^ Airl^^^ 
(r. 1 O^Q • mJWJl^?:>frW^g$^L*<^r^i^V^if->5^fl;^^^ 

[0 0 4 5] -<>^^B~FtCO^. ^rn^ticT^^^or 

^.■^.i:».*'i5H. ^ii-ammmi tw\m(o^^%^ 

m. *ft<^f¥ffiSrnofc3g*Sr (^1) t;i|B«cLfCo r 

[0 0 4 6] mmmi-^-s) y>'^t^m(D//u^ 

^V/<=7'7 ^ 0 0%(Dm'^\X^^ J \ 2, 1 

3, 15 (ffip^p^) ^^k\.^WMWkh\.Xf^\^. 



cofli^^Jn:*^ iiSV ^-if-<5^«te4r* LTV n^^o 
[0 0 4 7] ^y^G-- I {;io#. ^H^nc7:>^^6or 

ffi. *^coff<ffiSrnofc»g*& (^1) lcfS«bfCo ^ 

-r>'^ niP±ffij^^S«fc;5^2 kHz*t®^. ±15-^(7) 

V V J: 5 >- ^ <7:)3teS±#;il5^;t 

[0 0 4 8] (HJfe^iJlO, \ 1) mmrnKD^^^^A 

0, D130 (^p^p^) ^^n^tt^^i: bT;«V\ ^ 
}S«?»J1 ^iRHtlrbX-f J, KSr^^Mb/co 

<7:)^$:W^gfe^^^Sv^if-^m{i^#b-Cv^fCo 

J, Kt::o#, ^iX^^tb(D^j«(DT::^y ^^.-^..t^^^CSS 

ofc^;^^ «l) ^3:fS«cbfco r(DJ:5t^. {^n(D4 

>'i^hBimm\±^^Lx\^'f^^K mmmi titm-r^ 

fi. ^^«4'^w#Sco•^7^V^;$?ff^EbTV^^yci^Tfc 

[0 0 4 9] (ftmmi) mmmi(o^:yi^A\z:ts}if:h 
y-oi 0 o%<Dmmxh^ I p yyu-^^- h i 6 2 o 
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[0 0 5 1] ^i^i^^hi-o^. mm(OT:=^v :y.^.tm.^. 
mm^^M^o ^fz.. 1 5 o^j^±(^)».«^.tBia^^-f-^ 

[0 0 5 21 (itK0!l2, 3) mMWn(D4>'i^A}iZ:}o 

^) . m^^M^k^M^Jo-r y/^^:7^ >'i 0 o%(7)^?riJ 

-efo5 I P y/U-O- h 2 8 3 5 (ffip"p^) Sr-^n-etbS 
[0 0 5 3] -r>^^M, Nf^. A<t[^1^ 

ic, 1 o^Q • m«JlCD#:«^g:fe^^^^^v^^f— ^mii^ 

[0 0 5 4] ^^-^M, Niro#. ^tl^n<7)^®^COT 

:::^v :y.^.tm>.^Mm. ^^v^mmmi tmm(D^^m 
*m<^w«4r^fofcssm^ (^1) tdiEgcuyco ^ 

[0 0 5 5] (Jtg5M4) ^igMl(7).f ^/>:^Aie::}ott5 

07Q . inKx±(Di^m^mmtm\^^'^-^miiL^mvx 



[0 0 5 6] -f^^^oico^, mm(or=^v:y.^.tm.^. 
tro/c^g^^ (Si) tcffiftbfco r.coJ:3ic. -i-^-i:^ 

oT-iiAff7SR]^^mj5q#?>n"r. ^^\z^ ^^wm^ik 
[0 0 5 71 u±<DmM{^mxr^\tmmx7jkvtix o 

m:^^ 15 0 — 26 OX:XT=^V >.^.t)^7 7 — 9 2X.(Om 

it7m^^m^m\^^^ tm\z^ts^mm^(D^\^^'^'^m: 
mt\.x^ yju'^/i-^<9'7^:ymhv<i±^y^<9'y^ 

y<yy^ i^m(om^^x h mmx&> ^zt nmm ^mv 

[0 0 5 8] 

^^m^kmvs ^h{z-^(Dmm-^:ty^:^mmx<Dm 
m\zm\.fz^>'^^j=^yv^>^^ -=ensrfflv>fcf§^fl;s 

[01] ^mMm\zitsn^^:y^(owm\zm^^fz^mm 

2 lE^mi^ 

3 MMW^ 

4 n :y :^_b^g 

5 ^vY^'^v^'YWl 

6 ^>^^55«§I5 

7 ^PgP 

8 ^tbfl:® 

9 ^r^si^ 
1 0 la®^ 
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(54) INK JET INK, METHOD FOR ELECTROSTATIC INK JET RECORDING USING THE INK AND 
DEVICE FOR THE RECORDING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To produce an Inkjet ink which has 
an excellent printing performance and is suitable for employment 
in ordinary homes and office environments, to provide a method 
for electrostatic ink jet recording using the ink, and to provide a 
device for the electrostatic Inkjet recording. 
SOLUTION: This Inkjet ink comprising an electrically insulating 
-non-aqueous solvent and a coloring material at least insoluble in 
the non-aqueous solvent and having a volume resistivity of > 106 
Q.m is characterized in that the solvent is a hydrocarbon-based 
solvent having an aniline point of 77 to 92''C.k. 



c 




CLAIMS 



[Claim(s)] 

[Claim 1] Inkjet ink characterized by being ink jet ink which has a configuration containing a color material 
insoluble to said non-aqueous solvent at least, and has the volume resistivity of 106 or more ohm-m in the 
non-aqueous solvent of electric insulation, and said solvent being the hydrocarison system solvent of 77-92 
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degrees C of aniline points. 

[Clainn 2] Ink jet ink according to claim 1 in \A/hich the boiling range of said hydrocarbon system solvent is 
characterized by being 150-260 degrees C. 

[Claim 3] Claim 1. ink jet ink given [ any 1 ] in two which are characterized by said hydrocartDon system 
solvents being nonmal paraffin, isoparaffins, or those mixture. 

[Claim 4] Inkjet ink which uses nomnal paraffin of 77-92 degrees C of aniline points, and 150-260 degrees C 
of boiling ranges, isoparaffins, or those mixture as a solvent, and is characterized by having the configuration 
which contains an insoluble color material in said solvent at least, and having the volume resistivity of 107 or 
more ohm-m. 

[Claim 5] By introducing ink jet ink daim 1 - given [ any 1 ] in four into the recording head by which the record 
electrode has been anranged, impressing an electrical potential difference between the counterelectrodes 
which countered said record electrode and said record electrode, and have been anranged, and making 
electrostatic force act on said ink The electrostatic type Inkjet record approach characterized by recording by 
fomiing a printing dot on the record medium which said ink was made to fly and has been arranged between 
said record electrodes and said counterelectrodes finom said recording head. 

[Claim 6] It has the recording head by which the record electrode has been anranged at least, and the 
counterelectrode which countered said record electrode and has been anranged. Ink jet ink claim 1 - given 
[ any 1 ] in four is Introduced into the recording head by which said record electrode has been anranged. By 
impressing an electrical potential difference between ttie counterelectrodes which countered said record 
electrode and said record electrode, and have been arranged, and making electrostatic force act on said ink 
The electrostatic type ink jet recording device characterized by recording by fomning a printing dot on the 
record medium which said ink was made to fly and has been anranged between said record electrodes and 
said counterelectrodes from said recording head. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This Invention relates to the electrostatic type ink jet record approach and recording 

device which used Inkjet Ink and It. 

[0002] 

[Description of the Prior Art] The ink jet recording method for printing by making ink fly to a record medium and 
fonning a record dot is easy to colorize, and is attracting \he interest in the regular paper as a non impact 
recording method which can carry out direct record, and the printer using this method is put in practical use 
variously. There is tiie Ink jet recording method of an electrostatic type Impress an electrical potential 
difference to two or more record electrodes which countered the record medium and have been anranged as 
one of the Inkjet recording metiiods, and the counterelectrode arranged at the tooth back of a record medium, 
make electrostatic force act on the ink supplied on the record electrode, and make ink fly on a record medium 
according to flie potential difference produced between two electrodes. These electrostatic Inkjet printers are 
introduced to a "Inkjet record technique" and Triceps Issuance (1989). 

[0003] an example of the full color recording head of the drop mold on demand constituted by such 
electinostatic ink jet method - J P, 58-2 15253, A, an institute-of-telecommunications-engineers paper magazine, 
V0I.J68-C, and 2 (1985) - it is indicated and announced by ttie 100th page from tiie 93rd page. [ for 
example, ] This method uses for the wall the Ink delivery of the shape of a long and slender slit which has 
many record electrodes instead of the nozzle in the conventional Inkjet head. For this reason, It is an effective 
approach also In order to realize the so-called long line head of the die length which can expect reduction of a 
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manufacturing cost according to there being few fears of receiving the blinding of ink, and the configuration of 
a head being simple, and can cover the large area of the cross direction of a record medium. In this 
electrostatic type ink jet head Although the oily ink which dissolved the color in the organic solvent is used 
suitably and indicated by the detail about the component of ink In the example seen in an 
institute-of-telecommunications-engineers paper magazine, V0IJ6&-C, 2, pp.93-100, and (1985), the ink in 
which 105-106 ohm-m and surface tension have 22 mN/m, and viscosity has [ a volume resistivity (electrical 
resistivity) ] the physical-properties value of 3.1-6.9cP is used. However, since surface tension was low as 
compared with the water color ink generally used in other Inn Jet methods, such oily ink had the dramatically 
large penmeability to the recording paper, and when printing especially in a regular paper, it had the problem of 
being easy to produce lowering of printing concentration, a blot, and flesh-side projection. 
[0004] On the other hand, JP,9-11475A JP,9-118015,A, and JP,9-193389,A are made to concentrate a 
color-material particle on the discharge part at the head of a discharge electrode by electrophoresis, and the 
electrostatic ink jet head which makes an ink droplet fly in the fomi where color material was condensed at 
high concentration is indicated by the electrostatic field by which the electrified color-material particle (toner) 
was formed between the discharge electrode and the counteneleclrode using the ink distributed in the high 
liquid of electric insulation at them, for example. In this case, the potential of the electrification polarity of color 
material and like-pole nature is given to a discharge electrode, and the potential of the electrification polarity 
and rBversed polarity of color material is usually given to a counterelectrode. By this method, although the 
detail of that regurgitation principle is not clarified, an above-mentioned trouble is solved by unlike the 
above-mentioned method, not being breathed out while the constituent of ink had contained a lot of liquid 
components in the unifomn condition, but color material's condensing, and breathing out ink in the condition 
with few liquid components. Moreover, compared witii the ink Jet head using the conventional color, an 
advantageous result is obtained also about the water resisting property of a printing image, and lightfastness 
by using a pigment as a color material. 

[0005] In the electrostatic Inkjet ink of such a color-material condensation mold, printing concenti^tion is high, 
and in order to acquire the good printing property which produces neither a blot nor flesh-side projection, it is 
required 1st for the volume resistivity of ink to be large enough first It becomes possible to make the electric 
field which were fomied with the record electrode and the counterelectrode of this thing, and were impressed 
to ink reach a color-material particle. Moreover, if the volume resistivity of ink is low, with tiie electrical potential 
difference impressed with a record electrode, ink will receive charge impregnation, and will be charged, and 
the inclination breathed out while ink had contained a lot of liquid components according to electrostatic 
repulsion will become stiDng. Next, in order to centralize a color-material particle on the delivery section by 
electrophoresis at sufficient rate, it is required to have amount of electrifications with a sufficient color-material 
particle, i.e., for the color-material particle to have the high F-potential of straight polarity or negative polarity 
Moreover, it is supposed from the balance of discharging performance and sedimentation prevention of a 
color-material particle ttiat the mean particle diameter of a color-material particle is desirable about 0.1-4 
micrometers. 

[0006] Specifically, the activity of the ink in which electrical resistivity was adjusted more than 106ohm and m 
into the dielectric liquid of 108 or more ohm-m by distributing the developer particle (hard resin particle which 
has a coloring matter component at least) in within the limits whose F-potential to said dielectiic liquid is 60mV 
or more and, whose mean particle diameter is 5 micrometers of 0.01 **** so that it might have the electrical 
resistivity of 108 or more ohm-m most preferably is indicated by JP,9-193389,A. Such ink as the hydrocariDon 
system solvent which has the volume resistivity of 108 or more ohm-m as for example, an insulating liquid, 
and a color material Although it is thought possible to prepare by producing a color-material dispersing 
element by the system which added the dispersant, the electrification contirol agent, etc. to the inside of the 
binder which becomes a carbon black pigment and an organic pigment, and a list from resin or a wax, or a 
front face, using the thing containing a pigment The detail of a suitable presentation and suitable ingredient of 
ink, the production approach, and an ink physical-properties value is not indicated. 
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[0007] 

[Problem(s) to be Solved by the Invention] In the electrostatic ink jet recording method of the above 
color-material condensation molds Using the ink of a configuration of having distributed the color-material 
particle in the non-aqueous solvent to the discharge part at the head of a discharge electrode established in 
the substrate up which forms slit-like opening The configuration which makes an ink droplet fly in the fonm 
where centralized the color-material particle in ink by electrophoresis, and color material was condensed by 
high concentration sake, In volatilization of the non-aqueous-solvent solvent from opening, and the 
color-material particle list to a discharge electrode, by adhesion of an impurity etc. Hyperviscosity-izing of ink, 
fixing (sticking) of a color-material particle, etc. occunned, and there was a problem that the regurgitation of ink 
became instability or the response frequency of the ink regurgitation fell. [ / near the discharge electrode point ] 
Moreover, although volatilization of the solvent from opening was controlled when molecular weight used the 
volatile low high solvent, there was a problem that the regurgitation of ink became instability similariy or the 
response frequency of the ink regurgitation fell by the fluid lowering and the migration rate lowering of a 
color-material particle by hyperviscosity-izing of ink. Furthemriore, in order to use a non-aqueous solvent, the 
odor occupied according to causes, such as a content of the molecular stmcture of a solvent, volatility, and an 
impurity, and there was a case where it became a problem on the occasion of the activity by a general home 
and office environment especially. 

[0008] This invention is an object which solves the above-mentioned conventional trouble, has the 
outstanding printing engine perfomnance and aims at offering the electrostatic type ink jet record approach 
and equipment using the ink jet ink suitable for the activity by still more general home and office environment, 
and it 
[0009] 

[Means for Solving the Problem] The Inkjet ink of this invention has the configuration which contains a color 
material insoluble to said non-aqueous solvent at least in the non-aqueous solvent of electric insulation, and 
considered it as the configuration said whose solvent is the hydrocarbon system solvent of 77-92 degrees C 
of aniline points. 

[0010] According to this invention, it has the outstanding printing engine performance and tiie Inkjet ink 

suitable for ttie activity by still more general home and office environment can be realized. 

[0011] 

[Embodiment of the Invention] Invention of this invention according to claim 1 has the configuration which 
contains a color material insoluble to a non-aqueous solvent at least in the non-aqueous solvent of electric 
insulation. It is Inkjet ink which has the volume resistivity of 106 or more ohm-m. While lessening dramatically 
the content of tiie naphtiienes in the hydrocarbon system solvent which is ink jet ink characterized by a 
solvent being the hydrocarbon system solvent of 77-92 degrees C of aniline points, and is a solvent, and 
aromatic series It has an operation of making into the suitable range molecular weight of ttie hydrocartDons 
which constitute a solvent. 

[0012] In daim 1, invention of this invention according to claim 2 is Inkjet ink in which the boiling range of a 
hydrocarbon system solvent is characterized by being 150-260 degrees C, and has an operation of making 
the volatility of an ink solvent and viscosity in a room temperature into the suitable range. 
[0013] In claims 1 and 2, invention of this invention according to daim 3 is ink jet ink characterized by 
hydrocartDon system solvents being nomnal paraffin, isoparaflfins, or those mixture, and has an operation that 
there is very small tiie odor of ink. 

[0014] Invention of this invention according to daim 4 77-92 degrees C of aniline points, and 150-260 degrees 
C of boiling ranges, Nonnal paraffin, isoparaffins, or those mixture are used as a solvent. It is ink jet ink 
characterized by having a configuration containing a color material insoluble to a solvent at least, and having 
the volume resistivity of 1 07 or more ohm-m. While there are dramatically few contents of the aromatic series 
in a solvent and an impurity, it has the volatility of the suitable range, and viscosity in a room temperature and 
an odor enables production of very small ink jet ink, it has an operation of enabling fomriation of few record 
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images of a blot by high concentration. 

[0015] Invention of this invention according to claim 5 introduces Inkjet ink claim 1 - given [ any 1 ] in four into 
the recording head by which the record electrode has been arranged. By impressing an electrical potential 
difference between the counterelectrodes which countered the record electrode and the record electrode and 
have been anranged, and making electroslatic force act on said ink It is the electrostatic type ink jet record 
approach characterized by recording by fomning a printing dot on the record medium which said ink was 
made to fly and has been arranged between a record electrode and a counterelectrode from the recording 
head. Since it has the volatility of the suitable range, and viscosity in the room temperature, while the 
regurgitation of ink is stable It has an operation of it being possible to control lowering of the response 
frequency of the ink regurgitation, and the odor of ink being also very small, and enabling fomnation of few 
record images of a blot by high concentration. 

[0016] The recording head by which, as for invention of this invention according to claim 6, the record 
electrode has been arranged at least. Have the counterelectrode which countered the record electrode and 
has been arranged and ink jet ink daim 1 - given [ any 1 ] in four is introduced into the recording head by 
which the record electrode has been arranged. By impressing an electrical potential difference between the 
counterelectrodes which countered the record electrode and the record electrode and have been arranged, 
and making electrostatic force act on ink It is the electrostatic type ink jet recording device characterized by 
recording by forming a printing dot on the record medium which ink was made to fly and has been arranged 
between a record electrode and a counterelectrode finom the recording head. Since it has the volatility of the 
suitable range, and viscosity in the room temperature, while the regurgitation of ink is stable It has an 
operation of it being possible to control lowering of the response frequency of the ink regurgitation, and the 
odor of ink being also very small, and enabling fomnation of few record images of a blot by high concentration. 
[001 7] Hereafter, the gestalt of operation of fliis invention is explained. 

[0018] The Inkjet ink of this invention has the configuration which contains a color material insoluble to said 
non-aqueous solvent at least in the non-aqueous solvent of electric insulation as mentioned above, and is 
characterized by said solvent being the hydrocartDon system solvent of 77-92 degrees C of aniline points. First, 
the solvent which is the description of this invention is explained to a detail. 

[0019] In the electrostatic Inkjet recording device of a color-material condensation mold which was described 
previously Since high volume resistivities, such as more than 107ohm and m, are preferably required of ink 
more than 106ohm and m, Although it is thought from demand that the solvent to be used needs that it is 
necessary to have the volume resistivity of 108 or more ohm-m extent and, and for reactivity to be low stable 
and for safety to be high that a polar low hydrocarbon system solvent is suitable it is characterized [ greatest ] 
by using for the ink of this invention as a solvent the hydrocart>on system solvent whose aniline point is 77-92 
degrees C. 

[0020] Here, the aniline point of a hydrocariDon system solvent is explained. The aniline point means the 
minimum temperature which a hydrocarbon or hydrocarbon mixture dissolves mutually with the aniline of an 
isochore product, and may exist as a unifomri solution. The aniline point has the dose relation to the class of 
hydrocartx>n, and molecular weight, if it is equal molecular weight, paraffin is the highest, naphthenes are 
lower than it, and aromatic series shows the minimum value. Moreover, in a congeneric train, it becomes such 
a high value that molecular weight becomes large. Since the aniline point becomes low so that contents 
currently mixed in the paraffin which followed, for example, was refined in a certain fixed boiling range, such 
as naphthenes and aromatic series, increase, it is used as an index of whenever [ purification / of paraffin ]. 
Moreover, if the presentation of hydrocariDons is equal, in order to be dependent on the molecular weight, 
there is dose relation to the vapor rate (volatility) of a hydrocariDon system solvent and viscosity. The aniline 
point test approach of a petroleum product is JIS. K It is spedfied to 2256. 

[0021] In the electrostatic Inkjet recording device of a color-material condensation mold, as stated previously, 
hyperviscosity-izing of ink, fixing of a color-material part'de, etc. occurred, and there was a problem that the 
regurgitation of ink became instability or the response frequency of the ink regurgitation fell. [ / near the 
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discharge electrode point ] This is considered that adhesion of an impurity is the cause by the color-material 
particle list to volatilization of the solvent from opening, or a discharge electrode. Although volatilization of the 
solvent from opening is controlled if molecular weight uses an volatile low high solvent, the problem that the 
regurgitation of ink becomes instability similarly or the response finequency of the Ink regurgitation falls by the 
fluid lowering and the migration rate lowering of a color-material particle by hyperviscosity-izing of ink may 
arise. By using as a solvent the hydrocarbon system solvent whose aniline point is 77-92 degrees C, these 
problems are solved, regurgitation stability is high and ink witii a high response frequency can be realized. 
This is making the aniline point of an ink solvent into within the limits of 77-92 degrees C, and is considered to 
be because for the volatility of a solvent, an impurity content, and viscosity to have been adjusted in the 
desirable range. Furthemiore, since the odor of ink decreases dramatically by this thing, the ink of this 
invention is an object suitable for the activity by a general home and office environment. If the aniline point 
becomes lower tiian 77 degrees C, since the content of aromatic series is high, the object espedally whose 
aniline point is less than 60-degree-C extent preferably since the volatility of a solvent or the content of an 
impurity becomes high too much has a strong odor, and it is not desirable from the field of stability and safety. 
Moreover, if the aniline point exceeds 92 degrees C, while the volatility of a solvent will become small too 
much, since viscosity becomes high too much, it is not desirable. 

[0022] Moreover, if that whose boiling range is 150-260 degrees C is used witti the hydrocarbon system 
solvent in the range whose aniline point is 77-92 degrees C, high regurgitation stability and a response 
frequency can be realized and the especially excellent engine performance will be obtained. Since the 
volatility of a solvent will become high too much and it will become easy to produce color-material fixing etc., if 
a boiling range becomes lower than 150 degrees C, if the ink regurgitation tends to become instability and a 
boiling range becomes higher than 260 degrees C, since the viscosity of a solvent is high, the inclination for a 
regurgitation response firequency to fall will arise. Generally, tiie boiling point of a petroleum solvent is 
expressed at a distillation range, i.e., the initial boiling point (degree C) and the dry point (degree C), or a 
temiinal point (degree C), and its definition of the boiling range in this invention is also synonymous with this. 
[0023] Generally the hydrocart^on system solvent which has the above descriptions is an aliphatic series 
system solvent, an aromatic solvent is not contained, but although it is either or tfiose mixture of nonnal 
paraffin, isoparaffins, and naphthenes, since there are more few odors as compared with naphthenes, if 
nonmal parafRn and isoparaffins use the mixture of normal paraffin, an isoparaffin pole, or both, they can more 
specifically be used [ odor] as an edge few mainly. Although the mixture of nonnal paraffin here, isoparaffins, 
or both means the solvent which uses as a principal component mixture of the normal paraffin refined by 
altitude, isoparaffins, or both, the naphthenes of the minute amount of extent and aromatic series are mixed 
also in these solvents generally dramatically refined by altitude a maximum of 0.5% or less from ppm level. 
However, the effect which the component of these minute amounts has on an odor can be disregarded mostiy 
very small. Therefore, the mixture of normal paraffin here, isoparaffins, or botii means what does not contain 
the naphthenes and aromatic series of an amount more tiian the above minute-impurities level. 
[0024] The solvent using the hydrocariDon system solvent in the Inkjet ink of this invention As an example of 
the hydrocarbon system solvent of mariceting which is in within the limits whose aniline point is 77-92 degrees 
C that what is necessary is just the object which fills the above demands altiiough it is not the object limited 
espedally Isopar G, H, L, and M (trade name) which is an isoparaffin system solvent made firom exon 
chemistry, The no pars 12, 13, and 15 (tirade name) which are the isoparaffin system solvents made from 
exon chemistry, EKUSORU D110 and D130 (trade name) which is ihe paraffin / naphthene mixed stock 
solvent made finom exon chemistry. The IP solvents 1620 and 2028 (tirade name) which are the isoparaffin 
system solvents made from the Idemitsu petirochemistiy. The nonnal paraffin SL, L, M, and H (ti^de name) 
which is a normal paraffin system solvent made from the Nippon Oil chemistry. Eye SOZORU 300,400 (trade 
name) which is an isoparaffin system solvent made from the Nippon Oil chemist^, Mull KAZORUR which is 
the Maruzen Petrochemical isoparaffin system solvent (tirade name) There are shell ZORU 70 which is an 
isoparaffin system solvent made finom shell JAPAN, shell ZORU 71, shell ZORU 72 (trade name), and shell 
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ZORU D100 (trade name) that is the paraffin / naphthene mixed stock solvent made from shell JAPAN. These 
hydrocarbon system solvent products have the high volume resistivity of at least 1010 or more ohm-m. 
Furthemiore, reactivity is low stable, by low toxicity, safety is high and an odor also has the description of 
being few. Among these, the thing in the range whose boiling range is 150-260 degrees C Isopar Q H, L, and 
M (trade name), the no pars 12 and 13 (trade name), The IP solvent 1620 (trade name), nonmal paraffin SL, L, 
and M, Eye SOZORU 300,400 (trade name), mull KAZORUR (trade name) What is shell ZORU 70, shell 
ZORU 71, and shell ZORU 72, and is normal paraffin, isoparaffins, or those mixture Isopar G, H, L, and M 
(trade name), the no pars 12, 13, and 15 (trade name). They are the IP solvents 1620 and 2028 (trade name), 
nomial paraffin SL, L, M. and H (trade name), eye SOZORU 300,400 (trade name), mull KAZORUR (trade 
name), shell ZORU 70, shell ZORU 71, and shell ZORU 72. furthenmore, as an object applicable to nomnal 
paraffin of 77-92 degrees C of aniline points, and 150-260 degrees C of boiling ranges, isoparaffins, or those 
mixture Isopar G, H, L, and M (trade name), the no pars 12 and 13 (trade name), The IP solvent 1620 (trade 
name), normal paraffin SL, L, and M (trade name). If there are eye SOZORU 300,400 (trade name), mull 
KAZORUR (trade name), shell ZORU 70, shell ZORU 71, and shell ZORU 72 and these products are used, 
the engine perfonnance which was excellent from especially a reason like point ** will be obtained. 
[0025] Although the description of the solvent in the ink of this invention is the following, it is the range which 
fulfills the demand characteristics of the above ink physical properties on the occasion of ink-izing, and it is 
little, for example, naturally it is possible to add the matter of fusibility to the solvents and hydrocarbon system 
solvents other than hydrocarbon system solvents, such as alcohols. 

[0026] Then, the ingredient of others which constitute the ink jet ink in connection with this invention is 
explained. 

[0027] As a color material insoluble to a solvent in the ink jet ink of this invention, the thing which made 
insoluble resin etc. distribute a pigment or a pigment to a solvent, or the thing which graft-ized resin on the 
pigment front face can be used. As a pigment, inorganic [ various ] and an organic pigment can be used, for 
example, there are cartDon black, a beta-naphthol system azo pigment, a pyrazolone system azo pigment, an 
acetoacetic-acid ARIRIDO system azo pigment, a disazo condensation pigment, a disazo pigment, an anthra 
pyridine pigment, an indanthrene pigment, phthalocyanine pigment, a quinacridone pigment, an indigo 
pigment an isoindolinone pigment, a dioxazine pigment, a perylene pigment, a phtalo peri non pigment, a 
kino FUTARON pigment, a titaniurri dioxide, etc. Moreover, although well-known nature or synthetic resin can 
be variously used for a solvent as insoluble resin, there are acrylic resin, an epoxy resin, ethylene-vinyl 
acetate resin, vinyl chloride-vinyl acetate resin, styrene-butadiene resins, etc., for example, as [ see / as the 
technique of making these resin distribute a pigment / the manufacture process of the toner for 
electrophotography ] - what is necessary is just to use a well-known approach variously In addition, the 
processing pigment which made rosin ester resin, vinyl chloride-vinyl acetate resin, etc. distribute a pigment 
particle is mari<eted, and this may be used. As for the concentration of color material in the ink of this invention, 
it is desirable that it is 2 - 1 0% of the weight of the range especially preferably 0.5 to 1 5% of the weight to the 
total amount of ink. If the concentration of color material becomes less than 0.5 % of the weight, sufficient 
printing concentration is not obtained and it is not desirable. Moreover, if it increases more than 15 % of the 
weight, the inclination for the viscosity of ink to increase remarkably and for it to become impossible to perfomri 
the stable ink regurgitation generates and is not desirable. 

[0028] While canrying out particle distribution of the above color material into a solvent, meltable resin can be 
added to a solvent meltable or selectively at raising distributed stability, i.e., the function as a dispersant, and a 
list by setting the function as raising fixable [ of the color material to record media, such as paper, ], i.e., a 
binder for fixation, as the main object. Preferably, if the effectiveness as a dispersant is taken into 
consideration, its object with high compatibility with color material is good, and if such resin takes the 
effectiveness as a binder into consideration, its object which is a solid-state at a room temperature, or is very a 
hypen/iscous liquid in a resin simple substance is desirable. Although especially the class of resin is not the 
object limited if it is the object which fills such a demand, the resin of a hydrocariDon system, alkyd resin, 
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acrylic resin, etc. are mentioned as a suitable object, for exannple. the ink of this invention - as for the 
concentration of the resin to kick, it is desirable that it is the range of 1 - 15-% of the weight ** especially 
preferably 0.1 to 20% of the weight to the total amount of ink. The effectiveness of raising the dispersibility of 
color material if the concentration of resin becomes less than 0.1 % of the weight, or the effectiveness of 
raising fixable [ of the color material to a record medium ] is not almost, the inclination for the viscosity of ink to 
increase and for it to become impossible to perfomi the stable ink regurgitation when [ than 20 % of the 
weight ] more arises, and neither is desirable. 

[0029] Furthemnore, it is desirable to add an electrification control agent to the ink jet ink in this invention, in 
order to electrify color material in the polarity of artDitration and the amount of charges. As an electrification 
control agent, the metallic soap which uses a naphthenic acid, octylic add, stearin acid, etc. as a fatty-acid 
component, the metal salt of alkyi sulfuric acid, the metal salt of an alkyi phosphoric acid, a fatty acid, lecithin, 
etc. can be used, and the resin of fusibility may also function on the above solvents as an electrification control 
agent. Especially when electrifying color material in straight polarity, metallic soap is desirable, and since 
having high solubility especially also to the aliphatic hydrocarison solvent of the very low (less than 30) high 
grade of a KAURI butanol value and the effectiveness of electrifying a pigment are high, especially the 
metallic soap that uses a naphthenic acid and octylic acid as a fatty-acid component is desirable. As a metal 
atom of these metallic soap, manganese, lead, zinc, calcium, aluminum, a zirconium, copper, iron, etc. are 
usable. As an example of desirable metallic soap, there are manganese naphthenate, naphthenic-acid iron, 
naphthenic-add nickel, a naphthenic-add zirconium, octylic add manganese, octylic add iron, octylic add 
nickel, an octylic add zirconium, etc. Under the structure of a pigment and resin, or the effect of surface 
treatment, even if it does not add espedally an electrification control agent, color material may be charged, but 
if such an electrification control agent is used, while becoming possible to electrify color material more 
certainly and effectively, it becomes possible to adjust the volume resistivity of the amount of electrifications 
and F-potential of color material, and Ink with the addition. As for the concentration of the electrification control 
agent in this invention, it is desirable that it is 0.001 - 2.0% of the weight of the range to the total amount of ink. 
The effectiveness which will give suffident amount of electrifications for color material if there is less 
concentration of metallic soap than 0.001 % of the weight is small, and since the indination for printing 
concentration to fall will arise for volume-resistivity lowering of ink if [ than 2.0 % of the weight ] more, neither is 
desirable. 

[0030] Although the fundamental component in this invention is the above mentioned, additives, such as a 
dispersant, a surfactant, a wax, and a color, may be added suitably However, the volume resistivity of ink 
needs to warn against becoming it being desirable and lower than 107 ohm-m 106 ohm-m at this time. 
[0031] Next, the creation approach of ink is explained. Production of ink can be performed like production 
processes, such as various common pigment system ink and a toner For example, a pigment is added to a 
solvent at the object which canied out the mixed dissolution so that it may become the suitable viscosity range 
about the auxiliary additive of resin, metallic soap, a dispersant, and others. Using dispersers, such as a bead 
mill, attritor, a ball mill, and a paint shaker, by carrying out preferential grinding from several hours for about 
dozens hours After produdng the concentration liquid of the ink in which hundreds of nm - about several 
micrometers color material was distributed, there is the approach of diluting with distributed twice to the 
predetennined concentration at the time of using it, and produdng ink. 

[0032] By the above ingredients and production approaches, by produdng ink using the hydrocariDon system 
solvent of 77-92 degrees C of aniline points as a solvent, regurgitation stability is high, it has a high response 
finequency, and very little ink for electrostatic type Inkjet recording devices of an odor can be produced. 
[0033] 

[Example] Next, an example explains this invention. 

[0034] (Example 1) p-methyl styrene / isobutyl methacrylate / 7.50g (a mole ratio describes 55/35/10 and 
following resin a) of 2-ethylhexyl acrylate copolymers, and octylic add zirconium O.OSOg were added to mull 
KAZORUR (trade name) which is the Maruzen Petrochemical high grade isoparaffin system solvent, and 
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63.7g, and mixed stirring was canied out at the room temperature until Resin a and an octylic add zirconium 
dissolved thoroughly. Here, according to the data of manufacturer issuance, mull KAZORU R is isoparaffin 
100% (trial by the gas chromatography), the aniline point is 87.8 degrees C and a boiling range is 178.5-181 
degrees C. After adding Heliogen Blue D7072DD which is a copper-phthalocyanine-blue pigment by BASF 
A.G, and 3.75g to this mixed solution, it put into the grinding container made from agate wKh the bead made 
from a zirconia with a diameter of 1mm, preferential grinding was canied out for 4 hours using the paint shaker, 
and cyanogen pigment dispersion liquid of 5.0% of pigment concentration were produced. These pigment 
dispersion liquid were diluted with mull KAZORU R (trade name), and the ink A of the following presentations 
was produced. 
[0035] 

Mull KAZORUR 92.5 % of the weight Heliogen Blue D7072DD 2.5 % of the weight Resin a 5.0 % of the 
weight Octylic acid zirconium Ink A had the volume resistivity of 107 or more ohm-m 0.04% of the weight 
Here, it canied out to measurement of a volume resistivity in the 25-degree C themiostat using the key lathe 
6517 mold quantity resistance system (trade name) and the electrode for Oriental vacuum industrial 1 mold 
liquid electric resistance measurement (trade name). Moreover, \Nhen the F-potential of a pigment was 
measured using the Otsuka electronic ELS-6000 mold F-potential meter (trade name), it had plus 120mV and 
a value high enough. On the occasion of measurement of F-potential, ink was diluted with the solvent (this 
example mull KAZORUR) about 1000 times, and it canied out here by introducing into the measurement eel 
for low dielectric constants held at 25 degrees C. moreover, the organoleptics by 30 adult man and woman 
who have good health condition about the odor of ink - canrying out - 4: - almost - no odor (especially good), 
a 3:low smell (good), 2:owner smell (defect), and 1: - if 30 persons' average is rounded off as a result of 
evaluating in four steps of a tight owner smell (defect) - 4: - almost was judged to be no odor. The Measuring 
condition of these physical-properties values and the assessment conditions of an odor are the same also 
about the following examples and examples of a comparison. 

[0036] this ink A - the following electrostatic type ink jet heads - using - the regurgitation — printing 
assessment was canied out. 

[0037] Here, drawing 1 is the perspective view showing the configuration of the electrostatic type ink jet head 
used for assessment of the ink in this example. 

[0038] The metal record electrode forgiving the electrical-potential-difference pulse firom which 1 becomes an 
Inkjet head in ink, and 2 becomes a record signal in drawing 1 , and making a liquid ink drop breathe out, The 
electrode substrate with which the record electrode 2 of plurality [ 3 ] was fonried, the head block superior 
lamella of the product [ 4 ] made from plastics. The head block inferior lamella made from plastics with 5 
[ same ] and 6 are fomried of the head block superior lamella 4 and the head block inferior lamella 5. The ink 
restoration section connected with the ink tank (not shown) in ink passage (not shown), Opening of the shape 
of a slit in which 7 was fonried of head block superior lamella 4 edge and head block inferior lamella 5 edge, A 
migration electrode for 8 to make the color material in ink migrating near the record electrode point efficiently, 
the metal counterelectnode which 9 countered the record electrode 2 and has been anranged, and 10 are the 
forms stuck to a counterelectnode, and are the longitudinal direction of the Inkjet head 1, and the recording 
paper arranged movable vertically. From ink passage (not shown), the ink restoration section 6 is filled up with 
the supplied ink (not shown), and it forms a meniscus in opening 7 between ink block superior lamella 4, 
electrode substrate 3, and record electrode 2 heads. In this example, the v\^dth of face of about 150 
micrometers and the record electrode 2 used the object with which array spacing of about 60 micrometers 
and the record electrode 2 set spacing of about 85 micrometers, record electrode 2 head, and the recording 
paper to 0.7mm, spacing, i.e., the slit width, between head block superior lamella 4 edge and the electrode 
substrate 3. In using the ink which distributed the color material of plus electrification nature in the ink jet head 
of such a configuration Always impressing a fixed minus electrical potential difference to a counterelectrode 9, 
and impressing fixed positive voltage to the migration electrode 8 further By impressing the 
electrical-potential-difference pulse of plus used as a record signal to the record electrode 2 on a fixed 
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frequency, moving the detail paper 10 at right angles to the longitudinal direction of the ink jet head 1 From the 
head of the record electrode 2, an ink droplet is made to breathe out with electrostatic attraction toward a 
counterelectrode 9, and the dot of a period fixed in the shape of the recording paper is formed. 
[0039] Using this ink jet head, about Ink A, the copy paper was followed on condition that the counterelectrode 
electrical potential difference of -1.2kV record electrode voltage +400V, and migration electrode voltage 
+200V, dot printing was perfonned, and the stability, the responsibility to a record frequency, and printing 
concentration (optical density) of the regurgitation were evaluated. It was prodigal to measurement of 
reflection density, and tag concentration meter D19C was used for it. Consequently, it was possible to have 
recorded uniform dot ** with few blots on stability without a dot omission with the record firequency of 2kHz by 
printing concentration more than marketing Inkjet printer being equivalent called 1.4 or more optical density. 
Moreover, when the situation near the record electrode point was observed with the optical microscope about 
the ink jet head after repeating printing of 50,000 dots 1 0 times on both sides of the pause for [ in the condition 
of having released the ink jet head ] 10 minutes, fixing of color material did not have **************** 
[0040] 
[A table 1] 
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[0041] (A table 1) is the list of the physical-properties value of the solvent in the examples 2-11 and the 
examples 1-4 of a comparison which are shown an example 1 and henceforth, and the assessment results of 
printing and an odor. 

[0042] When the record finequency which a with an optical density of 1 .4 or more dot can print at the less than 
0.05% as a commercial ink jet printer with the same probability of occunBnce of a dot omission was 2kHz or 
more, they were O (especially good) and 1kHz or more less than 2kHz and the temri of printing assessment 
here was not able to perfomri O (good), 1kHz or less, or stable printing, it was made into x (defect). The temn 
of an odor shows the result of the four-step assessment in the above-mentioned organic-functions 
assessment, and can be judged that the case of three or more is good. The assessment conditions of the 
above-mentioned printing assessment, an odor, and a color-material fixing condition are the same also about 
the following examples 2-11 and examples 1-4 of a comparison. 

[0043] (Examples 2-6) Instead of mull KAZORU R in the ink A of an example 1 Shell ZORU 70 (trade name) 
made firom shell JAPAN, the IP solvent 1620 (trade name) made from the Idemitsu petrochemistry, Ink B, C, 
D, E, and F was produced like the example 1 , using respectively shell ZORU 72 (trade name) made finom 
shell JAPAN, eye SOZORU 400 (trade name) made from the Nippon Oil chemistry, and Isopar M made firom 
exon chemistry (trade name) as a solvent. Each of these solvents is isoparaffin 100%. 
[0044] Each ink B-F had the volume resistivity of 1 07 or more ohm-m, and high F-potential like Ink A. 
[0045] The result of having perfonned the same printing assessment as the aniline point of each solvent, a 
boiling range, and an example 1 and assessment of an odor was indicated to (a table 1) about ink B-F. Thus, 
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it had the good property like [ any ink ] Ink A. Moreover, also when which ink was used, color-nnaterial fixing in 
the record electrode point of the Inkjet head after printing assessment did not have 

[0046] (Examples 7-9) Ink G, H, and I was produced like the example 1 , using respectively the no pars 12, 13, 
and 15 (trade name) which are nomrial paraffin 100% [ made from exon chemistry ] solvents as a solvent. 
Each of these ink had the volume resistivity of 1 07 or more ohm-m, and high F-potential like Ink A. 
[0047] The result of having perfomied the same printing assessment as the aniline point of each solvent, a 
boiling range, and an example 1 and assessment of an odor was indicated to (a table 1) about ink G-l. Thus, 
the property with any good ink was shown. However, Ink I has a low regurgitation frequency compared with 
less than 2kHz and the above and other examples, and can consider viscosity lifting of the ink by having used 
the solvent with a high boiling range as this cause. Moreover, also when which ink was used, color-material 
fixing in the record electrode point of the Inkjet head after printing assessment did not have 
[0048] (Examples 10 and 11) Instead of mull KAZORU R in the ink A of an example 1, Ink J and K was 
produced like the example 1, using respectively EKUSORU D110 and D130 (trade name) which is the 
paraffin / naphthene partially aromatic solvent made from exon chemistry as a solvent Each of tiiese ink had 
the volume resistivity of 107 or more ohnn-m, and high F-potential like Ink A. The result of having performed 
the same printing assessment as the aniline point of each solvent, a boiling range, and an example 1 and 
assessment of an odor was indicated to (a table 1) about Ink J and K. Thus, although it had the property with 
any good ink, as compared with the example 1 , the response frequency was low. It is thought that this is 
based on viscosity lifting of the ink by having used the solvent with a high boiling range like the case of Ink I. 
An odor is considered tiiat an odor is a litfle strong as compared with ink A-l using an isoparaffin solvent or a 
normal paraffin solvent, and this is because the amount of a lot of naphthenes exist in a solvent. Moreover, 
most affixes were not checked by tiie record electarode point of the Inkjet head after printing assessment also 
when which ink was used. 

[0049] (Example 1 of a comparison) Instead of mull KAZORU R in tiie ink A of an example 1 , Ink L was 
produced like the example 1, using as a solvent the IP solvent 1620 (trade name) which is an isoparaffin 
100% [ made from the Idemitsu petrochemistry ] solvent. 

[0050] Ink L all had ttie volume resistivity of 107 or more ohm-m, and high F-potential like Ink A. 
[0051] The result of having performed tiie same printing assessment as the aniline point of a solvent, a boiling 
range, and an example 1 and assessment of an odor was indicated to (a table 1) about Ink L Thus, in Ink L, a 
good printing result was not obtained but the fixing object was furUier checked by the record electrode point of 
the ink jet head after printing assessment. Moreover, as compared witii ink A-l using tiie isoparaffin system 
which has a boiling range 150 degrees C or more, or a nornial paraffin system solvent, the odor was sensed 
strong a little. 

[0052] (Examples 2 and 3 of a comparison) Instead of mull KAZORU R in tiie ink A of an example 1 , Ink M 
and N was produced like the example 1 , using respectively the IP solvent 2835 (tirade name) which are Isopar 
V (tirade name) which is an isoparaffin 100% solvent made from exon chemist^, and an isoparaffin 100% 
[ made from the Idemitsu peti^ochemistiy ] solvent as a solvent. 

[0053] Ink M and N all had tiie volume resistivity of 107 or more ohm-m, and high F-potential like Ink A. 
[0054] The result of having perfomied the same printing assessment as tiie aniline point of each solvent, a 
boiling range, and an example 1 and assessment of an odor was indicated to (a table 1) about Ink M and N. 
Thus, although any ink was good about the odor, a good printing result was not obtained, when tiiis had too 
high aniline point and boiling range of a solvent, the viscosity of ink became high too much - it is thought that it 
comes out. Also when which ink was used, color-material fixing in the record elecb^de point of the Inkjet head 
after printing assessment did not have **************** 

[0055] (Example 4 of a comparison) Instead of mull KAZORU R in the ink A of an example 1, Ink O was 
produced like the example 1, using as a solvent EKUSORU D30 (trade name) which is the paraffin / 
naphtiiene partially aromatic solvent made finom exon chemistry Ink O all had the volume resistivity of 107 or 
more ohnrvm, and high F-potential like Ink A. 
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[0056] The result of having performed the same printing assessment as the aniline point of a solvent, a boiling 
range, and an example 1 and assessment of an odor was indicated to (a table 1) about Ink O, Thus, in Ink O, 
a good printing result was not obtained but the fixing object was further checked by the record electrode point 
of the Inkjet head after printing assessment. Moreover, a good result was not obtained about the odor 
[0057] As the above example and example of a comparison showed, in ink using the hydrocarbon system 
solvent whose aniline point is 77-92 degrees C as a solvent, there are few odors and they can realize high 
printing of a response frequency to stability. Moreover, at 150-260 degrees C, if a boiling range uses the 
hydrocarbon system solvent whose aniline point is 77-92 degrees C, it can realize high printing of especially a 
response finequency, Furthemiore, as such a hydrocarbon system solvent, if nonmal paraffin or isoparaffins are 
used, it can lessen [ odor / of ink ] dramatically. Moreover, the mixture of normal paraffin and isoparaffins does 
not take explanation to the same thing in this case, either. 
[0058] 

[Effect of the Invention] As mentioned above, according to this invention, it has the outstanding printing engine 
performance and the electrostatic type Inkjet record approach and equipment using the Inkjet ink suitable for 
the activity by still more general home and office environment and ft can be realized. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to the electrostatic type ink jet record approach and recording 
device which used Inkjet ink and it. 



PRIOR ART 



[Description of the Prior Art] The ink jet recording method for printing by making ink fly to a record medium and 
forming a record dot is easy to colorize, and is attracting the interest in the regular paper as a non impact 
recording method which can carry out direct record, and the printer using this method is put in practical use 
variously. There is the ink jet recording method of an electrostatic type impress an electrical potential 
difference to two or more record electrodes which countered the record medium and have been arranged as 
one of the Inkjet recording methods, and the counterelectrode an^anged at the tooth back of a record medium, 
make electrostatic force act on the ink supplied on the record electrode, and make ink fly on a record medium 
according to the potential difference produced between two electrodes. These electrostatic Inkjet printers are 
introduced to a "Inkjet record technique" and Triceps Issuance (1 989). 

[0003] an example of the full color recording head of the drop mold on demand constituted by such 
electrostatic Inkjet method - JP,58-215253,A, an institute-of-telecommunications-engineers paper magazine, 
V0I.J68-C, and 2 (1985) - it is indicated and announced by the 100th page from the 93rd page. [ for 
example, ] This method uses for the wall the ink delivery of the shape of a long and slender slit which has 
many record electrodes instead of the nozzle in the conventional Inkjet head. For this reason, it is an effective 
approach also in order to realize the so-called long line head of the die length which can expect reduction of a 
manufacturing cost according to there being few fears of receiving the blinding of ink, and the configuration of 
a head being simple, and can cover the large area of the cross direction of a record medium. In this 
electrostatic type ink jet head Although the oily ink which dissolved the color in the organic solvent is used 
suitably and indicated by the detail about the component of ink In the example seen in an 
institute-of-telecommunications-engineers paper magazine, V0I.J68-C, 2, pp.9a-100, and (1985), the ink in 
which 105-106 ohm-m and surface tension have 22 mN/m, and viscosity has [ a volume resistivity (electrical 
resistivity) ] the physical-properties value of 3.1-6.9cP is used. However, since surface tension was low as 
compared with the water color ink generally used in other Inn Jet methods, such oily ink had the dramatically 
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large permeability to the recording paper, and when printing espedally in a regular paper, it had the problem of 
being easy to produce lowering of printing concentration, a blot, and flesh-side projection. 
[0004] On the other hand, JP,9-11475,A, JP,9-118015,A, and JP,9-193389,A are made to concentrate a 
color-material particle on the discharge part at the head of a discharge electrode by electrophoresis, and the 
electrostatic ink jet head which makes an ink droplet fly in the forni where color material was condensed at 
high concentration is indicated by the electrostatic field by which the electrified color-material particle (toner) 
was fonned between the discharge electrode and the counterelectrode using the ink distributed in the high 
liquid of electric insulation at them, for example. In this case, the potential of the electrification polarity of color 
material and like-pole nature is given to a discharge electrode, and the potential of the electrification polarity 
and reversed polarity of color material is usually given to a counterelectrode. By this method, although the 
detail of that regurgitation prindple is not clarified, an above-mentioned trouble is solved by unlike the 
above-mentioned method, not being breathed out while the constituent of ink had contained a lot of liquid 
components in the uniform condition, but color material's condensing, and breathing out ink in the condition 
with few liquid components. Moreover, compared with the ink jet head using the conventional color, an 
advantageous result is obtained also about the water resisting property of a printing image, and lightfastness 
by using a pigment as a color material. 

[0005] In the electrostatic Inkjet ink of such a color-material condensation mold, printing concentration is high, 
and in order to acquire the good printing property which produces neither a blot nor flesh-side projecfion, it is 
required 1st for the volume resistivity of ink to be large enough first. It becomes possible to make the electric 
fiefcl which were fonmed with the record electrode and the counterelectrode of this thing, and were impressed 
to ink reach a color-material particle. Moreover, if the volume resistivity of ink is low, with the electrical potential 
difference impressed with a record electrode, ink will receive charge impregnation, and will be charged, and 
the inclination breathed out while ink had contained a lot of liquid components according to electrostatic 
repulsion will become strong. Next, in order to centralize a color-material particle on the delivery section by 
electrophoresis at sufficient rate, it is required to have amount of electrifications with a suflRcient color-material 
particle, i.e., for the color-material particle to have the high F-potential of straight polarity or negative polarity 
Moreover, it is supposed from the balance of discharging perfonnance and sedimentation prevention of a 
color-material particle that the mean particle diameter of a color-material particle is desirable about 0.1-4 
micrometers. 

[0006] Spedfically, the activity of the ink in which electrical resistivity was adjusted more than 106ohm and m 
into the dielectric liquid of 108 or more ohm-m by distributing the developer partide (hard resin partide which 
has a coloring matter component at least) in within the limits whose F-potential to said dielectric liquid is 60mV 
or more and, whose mean partide diameter is 5 micrometers of 0.01 **** so that it might have the electrical 
resistivity of 108 or more ohm-m most preferably is indicated by JP,9-1 93389 A Such ink as the hydrocariDon 
system solvent which has the volume resistivity of 108 or more ohm-m as for example, an insulating liquid, 
and a color material Although it is thought possible to prepare by producing a color-material dispersing 
element by the system which added the dispersant, the electrification control agent, etc. to the inside of the 
binder which becomes a carbon black pigment and an organic pigment, and a list firom resin or a wax, or a 
front face, using the thing containing a pigment The detail of a suitable presentation and suitable ingredient of 
ink, the production approach, and an ink physical-properties value is not indicated. 



EFFECT OF THE INVENTION 



[Effect of the Invention] As mentioned above, according to this invention, it has the outstanding printing engine 
perfomnance and the electrostatic type Inkjet record approach and equipment using the ink jet ink suitable for 
the activity by still more general home and office environment and it can be realized. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] In the electrostatic ink jet recording method of the above 
color-material condensation molds Using the ink of a configuration of having distributed the color-material 
particle in the non-aqueous solvent to the discharge part at the head of a discharge electrode established in 
the substrate up which fornns slit-like opening The configuration \Atiich makes an ink droplet fly in the fomi 
where centralized the color-material particle in ink by electrophoresis, and color material was condensed by 
high concentration sake, In volatilization of the non-aqueous-solvent solvent from opening, and the 
color-material particle list to a discharge electrode, by adhesion of an impurity etc. Hyperviscosity-izing of ink, 
fixing (sticking) of a color-material particle, etc. occunred, and there was a problem that the regurgitation of ink 
became instability or the response frequency of the ink regurgitation fell. [ / near the discharge electrode point ] 
Moreover, although volatilization of the solvent from opening was controlled when molecular weight used the 
volatile low high solvent, there was a problem that the regurgitation of ink became instability similariy or the 
response frequency of the ink regurgitation fell by the fluid lowering and the migration rate lowering of a 
color-material particle by hypen/iscosity-izing of ink. Furthermore, in order to use a non-aqueous solvent, the 
odor occurred according to causes, such as a content of the molecular staicture of a solvent, volatility, and an 
impurity, and there was a case where it became a problem on the occasion of the activity by a general home 
and office environment especially. 

[0008] This invention is an object which solves the above-mentioned conventional trouble, has the 
outstanding printing engine perfomiance and aims at offering the electrostatic type ink Jet record approach 
and equipment using the Inkjet ink suitable for the activity by still more general home and office environment, 
and it 



MEANS 



[Means for Solving the Problem] The Inkjet ink of this invention has the configuration which contains a color 
material insoluble to said non-aqueous solvent at least in the non-aqueous solvent of electric insulation, and 
considered it as the configuration said whose solvent is the hydrocartDon system solvent of 77-92 degrees C 
of aniline points. 

[0010] According to this invention, it has the outstanding printing engine perfonnance and the Inkjet ink 

suitable for the activity by still more general home and office environment can be realized. 

[0011] 

[Embodiment of the Invention] Invention of this invention according to claim 1 has the configuration which 
contains a color material insoluble to a non-aqueous solvent at least in the non-aqueous solvent of electric 
insulation. It is Inkjet ink which has the volume resistivity of 1 06 or more ohm-m. While lessening dramatically 
the content of the naphthenes in the hydrocarison system solvent which is ink jet ink characterized by a 
solvent being the hydrocarbon system solvent of 77-92 degrees C of aniline points, and is a solvent, and 
aromatic series It has an operation of making into the suitable range molecular weight of the hydrocartDons 
which constitute a solvent. 

[0012] In claim 1, invention of this invention according to claim 2 is InkJet ink in which the boiling range of a 
hydrocarison system solvent is characterized by being 150-260 degrees C, and has an operation of making 
the volatility of an ink solvent and viscosity in a room temperature into the suitable range. 
[0013] In claims 1 and 2, invention of this invention according to claim 3 is ink Jet ink characterized by 
hydrocarbon system solvents being normal paraffin, isoparaffins, or those mixture, and has an operation that 
there is very small the odor of ink. 

[0014] Invention of this invention according to claim 4 77-92 degrees C of aniline points, and 150-260 degrees 

14 



JP-A-2001-329193 

C of boiling ranges, Normal paraffin, isoparaffins, or those mixture are used as a solvent. It is ink jet ink 
characterized by having a configuration containing a color material insoluble to a solvent at least, and having 
the volume resistivity of 1 07 or more ohm-m. While there are dramatically few contents of the aromatic series 
in a solvent and an impurity, it has the volatility of the suitable range, and viscosity in a room temperature and 
an odor enables production of very small ink jet ink, it has an operation of enabling fonnation of few record 
images of a blot by high concentration. 

[0015] Invention of this invention according to claim 5 introduces Inkjet ink claim 1 - given [ any 1 ] in four into 
the recording head by which the record electrode has been arranged. By impressing an electrical potential 
difference between the counterelectrodes which countered the record eledrode and the record electrode and 
have been anranged, and making electrostatic force act on said ink It is the electrostatic type ink jet record 
approach characterized by recording by fomning a printing dot on the record medium which said ink was 
made to fly and has been anranged between a record electrode and a counterelectinode from ttie recording 
head. Since it has the volatility of the suitable range, and viscosity in the room temperature, while the 
regurgitation of ink is stable It has an operation of it being possible to contarol lowering of the response 
firequency of tiie ink regurgitation, and the odor of ink being also very small, and enabling fomnation of few 
record images of a blot by high concenti^ation. 

[0016] The recording head by which, as for invention of this invention according to claim 6, the record 
electrode has been arranged at least, Have ttie counterelectrode which countered the record electrode and 
has been anranged and ink jet ink daim 1 - given [ any 1 ] in four is introduced into flie recording head by 
which the record elect-ode has been anranged. By impressing an electiical potential difference between ttie 
counterelectrodes which countered tfie record elect-ode and tiie record electrode and have been an^nged, 
and making elect-ostatic force act on ink It is the elect-ostatic type ink jet recording device characterized by 
recording by fonning a printing dot on the record medium which ink was made to fly and has been anranged 
between a record electrode and a counterelectrode from the recording head. Since it has the volatility of ttie 
suitable range, and viscosity in ttie room temperature, while ttie regurgitation of ink is stable It has an 
operation of it being possible to control lowering of the response frequency of the ink regurgitation, and the 
odor of ink being also very small, and enabling fomnation of few record images of a blot by high concentration. 
[0017] Hereafter, ttie gestalt of operation of ttiis invention is explained. 

[0018] The ink jet ink of this invention has the configuration which contains a color material insoluble to said 
non-aqueous solvent at least in the non-aqueous solvent of electric insulation as mentioned above, and is 
characterized by said solvent being the hydrocarbon system solvent of 77-92 degrees C of aniline points. First, 
the solvent which is the description of this invention is explained to a detail. 

[0019] In the electrostatic ink jet recording device of a color-material condensation mold which was described 
previously Since high volume resistivities, such as more tiian 107ohm and m, are preferably required of ink 
more than 106ohm and m, Alttiough it is thought from demand that the solvent to be used needs that it is 
necessary to have the volume resistivity of 108 or more ohm-m extent and, and for reactivity to be low stable 
and for safety to be high that a polar low hydrocarbon system solvent is suitable It is characterized [ greatest ] 
by using for ttie ink of ttiis invention as a solvent the hydrocartx)n system solvent whose aniline point is 77-92 
degrees C. 

[0020] Here, the aniline point of a hydrocartDon system solvent is explained. The aniline point means the 
minimum temperature which a hydrocarbon or hydrocarbon mixture dissolves mutually witti ttie aniline of an 
isochore product, and may exist as a unifomi solution. The aniline point has the close relation to ttie class of 
hydrocari3on, and molecular weight, if it is equal molecular weight, paraffin is the highest, naphttienes are 
lower ttian it, and aromatic series shows the minimum value. Moreover, in a congeneric train, it becomes such 
a high value ttiat molecular weight becomes large. Since the aniline point becomes low so that contents 
cunrentiy mixed in the paraffin which followed, for example, was refined in a certain fixed boiling range, such 
as naphthenes and aromatic series, increase, it is used as an index of whenever [ purification / of paraffin ]. 
Moreover, if the presentation of hydrocarbons is equal, in order to be dependent on ttie molecular weight, 

15 



JP-A-2001-329193 



there is close relation to the vapor rate (volatility) of a hydrocarbon system solvent and viscosity. The aniline 
point test approach of a petroleum product is JIS. K It is specified to 2256. 

[0021] In the electrostatic Inkjet recording device of a color-material condensation mold, as stated previously, 
hyperviscosity-izing of ink, fixing of a color-material particle, etc. occunred, and there was a problem that the 
regurgitation of ink became instability or the response fifiequency of the ink regurgitation fell. [ / near the 
discharge electrode point ] This is considered that adhesion of an impurity is the cause by the color-material 
particle list to volatilization of the solvent from opening, or a discharge electrode. Although volatilization of the 
solvent from opening is controlled if molecular weight uses an volatile low high solvent, the problem that the 
regurgitation of ink becomes instability similarly or the response frequency of the ink regurgitation falls by the 
fluid lowering and the migration rate lowering of a color-material particle by hyperviscosity-izing of ink may 
arise. By using as a solvent the hydrocarbon system solvent whose aniline point is 77-92 degrees C, these 
problems are solved, regurgitation stability is high and ink with a high response frequency can be realized. 
This is making the aniline point of an ink solvent into within the limits of 77-92 degrees C, and is considered to 
be because for the volatility of a solvent, an impurity content, and viscosity to have been adjusted in the 
desirable range. Furthermore, since the odor of ink decreases dramatically by this thing, the ink of this 
invention is an object suitable for the activity by a general home and office environment. If the aniline point 
becomes lower than 77 degrees C, since the content of aromatic series is high, the object especially whose 
aniline point is less than 60-degree-C extent preferably since the volatility of a solvent or the content of an 
impurity becomes high too much has a strong odor, and it is not desirable firom the field of stability and safety. 
Moreover, if the aniline point exceeds 92 degrees C, while the volatility of a solvent will become small too 
much, since viscosity becomes high too much, it is not desirable. 

[0022] Moreover, if that whose boiling range is 150-260 degrees C is used with the hydrocarbon system 
solvent in the range whose aniline point is 77-92 degrees C, high regurgitation stability and a response 
finequency can be realized and the especially excellent engine perfomriance will be obtained. Since the 
volatility of a solvent will become high too much and it will become easy to produce color-material fixing etc., if 
a boiling range becomes lower than 150 degrees C, if the ink regurgitation tends to become instability and a 
boiling range becomes higher than 260 degrees C, since the viscosity of a solvent is high, the inclination for a 
regurgitation response frequency to fall will arise. Generally, the boiling point of a petroleum solvent is 
expressed at a distillation range, i.e., the initial boiling point (degree C) and the dry point (degree C), or a 
tenninal point (degree C), and its definition of the boiling range in this invention is also synonymous with this. 
[0023] Generally the hydrocartDon system solvent which has the above descriptions is an aliphatic series 
system solvent, an aromatic solvent is not contained, but although it is either or those mixture of normal 
paraffin, isoparafFins, and naphthenes, since there are more few odors as compared with naphthenes, if 
nomrial paraffin and isoparaffins use the mixture of nomnal paraffin, an isoparaffin pole, or both, they can more 
specifically be used [ odor ] as an edge few mainly. Although the mixture of nonnal paraffin here, isoparaffins, 
or both means the solvent which uses as a principal component mixture of the normal paraffin refined by 
altitude, isoparaffins, or both, the naphthenes of the minute amount of extent and aromatic series are mixed 
also in these solvents generally dramatically refined by altitude a maximum of 0.5% or less from ppm level. 
However, the effect which the component of these minute amounts has on an odor can be disregarded mosfly 
very small. Therefore, the mixture of nomnal paraffin here, isoparaffins, or both means what does not contain 
the naphthenes and aromatic series of an amount more tiian the above minute-impurities level. 
[0024] The solvent using the hydrocarison system solvent in the Inkjet ink of this invention As an example of 
the hydrocari3on system solvent of mari^eting which is in within the limits whose aniline point is 77-92 degrees 
C that what is necessary is just the object which fills the above demands altiiough it is not the object limited 
especially Isopar Q H, L, and M (trade name) which is an isoparaffin system solvent made from exon 
chemistry. The no pars 12, 13, and 15 (trade name) which are the isoparaffin system solvents made from 
exon chemistry, EKUSORU D110 and D130 (trade name) which is the paraffin / naphthene mixed stock 
solvent made from exon chemistry, The IP solvents 1620 and 2028 (ti-ade name) which are the isoparaffin 
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system solvents made from the Idemitsu petrochemistry, The nomial paraffin SL, L, M, and H (trade name) 
\A4iich is a nomnal paraffin system solvent made from the Nippon Oil chemistry, Eye SOZORU 300,400 (trade 
name) which is an isoparaffin system solvent made from the Nippon Oil chemistry, Mull KAZORUR \A4iich is 
the Maruzen Petrochemical isoparaffin system solvent (trade name) There are shell ZORU 70 vA\\ch is an 
isoparaffin system solvent made from shell JAR^N, shell ZORU 71, shell ZORU 72 (trade name), and shell 
ZORU D100 (trade name) that is the paraffin / naphthene mixed stock solvent made from shell JAPAN. These 
hydrocarbon system solvent products have the high volume resistivity of at least 1010 or more ohm-m. 
Furthermore, reactivity is low stable, by low toxicity, safety is high and an odor also has the description of 
being few. Among these, the thing in the range whose boiling range is 150-260 degrees C Isopar Q H, L, and 
M (trade name), the no pars 12 and 13 (trade name), The IP solvent 1620 (trade name), nomial paraffin SL, L. 
and M, Eye SOZORU 300,400 (trade name), mull KAZORUR (trade name) What is shell ZORU 70, shell 
ZORU 71, and shell ZORU 72, and is normal paraffin, isoparaflfins, or those mixture Isopar G, H, L, and M 
(trade name), the no pars 12, 13, and 15 (trade name). They are the IP solvents 1620 and 2028 (trade name), 
normal paraffin SL, L, M, and H (trade name), eye SOZORU 300.400 (trade name), mull KAZORUR (trade 
name), shell ZORU 70. shell ZORU 71, and shell ZORU 72. furthemiore, as an object applicable to nomial 
paraffin of 77-92 degrees C of aniline points, and 150-260 degrees C of boiling ranges, isoparaffins, or those 
mixture Isopar G, H, L, and M (trade name), the no pars 12 and 13 (trade name). The IP solvent 1620 (trade 
name), normal paraffin SL, L, and M (trade name), If there are eye SOZORU 300,400 (trade name), mull 
KAZORUR (trade name), shell ZORU 70, shell ZORU 71 , and shell ZORU 72 and these producte are used, 
the engine performance which was excellent from especially a reason like point ** will be obtained. 
[0025] Although the description of the solvent in the ink of this invention is the following, it is the range which 
fulfills the demand characteristics of the above ink physical properties on the occasion of ink-izing, and it is 
little, for example, naturally it is possible to add the matter of fusibility to the solvents and hydrocarbon system 
solvents other than hydrocarbon system solvents, such as alcohols. 

[0026] Then, the ingredient of others which constitute the ink jet ink in connection with this invention is 
explained. 

[0027] As a color material insoluble to a solvent in the ink jet ink of this invention, the thing which made 
insoluble resin etc. distribute a pigment or a pigment to a solvent, or the thing which grafl-ized resin on the 
pigment finont face can be used. As a pigment, inorganic [ various ] and an organic pigment can be used, for 
example, there are carbon black, a beta-naphthol system azo pigment, a pyrazolone system azo pigment, an 
acetoacetic-acid ARIRIDO system azo pigment, a disazo condensation pigment, a disazo pigment, an anthra 
pyridine pigment, an indanthrene pigment, phthalocyanine pigment, a quinacridone pigment, an indigo 
pigment, an isoindolinone pigment, a dioxazine pigment, a perylene pigment, a phtalo peri non pigment, a 
kino FUTARON pigment, a titanium dioxide, etc. Moreover, although well-known nature or synthetic resin can 
be variously used for a solvent as insoluble resin, there are acrylic resin, an epoxy resin, ethylene-vinyl 
acetate resin, vinyl chloride-vinyl acetate resin, styrene-butadiene resins, etc., for example, as [ see / as the 
technique of making these resin distribute a pigment / the manufacture process of the toner for 
electrophotography ] - what is necessary is just to use a well-known approach variously In addition, the 
processing pigment which made rosin ester resin, vinyl chloride-vinyl acetate resin, etc. distribute a pigment 
particle is mari^eted, and fliis may be used. As for the concentration of color material in the ink of this invention, 
it is desirable that it is 2 - 1 0% of flie weight of the range espedally preferably 0.5 to 1 5% of the weight to \he 
total amount of ink. If the concentration of color material becomes less than 0.5 % of the weight, suflfident 
printing concentration is not obtained and it is not desirable. Moreover, if it increases more than 15 % of tiie 
weight, the inclination for the viscosity of ink to increase remarkably and for it to become impossible to perform 
the stable ink regurgitation generates and is not desirable. 

[0028] While canying out particle distribution of the above color material into a solvent, meltable resin can be 
added to a solvent meltable or selectively at raising distiibuted stability, i.e., the function as a dispersant, and a 
list by setting the function as raising fixable [ of the color material to record media, such as paper. ], i.e.. a 
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binder for fixation, as the main object Preferably, if the effectiveness as a dispersant is taken into 
consideration, its object with high compatibility with color material is good, and if such resin takes the 
effectiveness as a binder into consideration, its object which is a solid-state at a room temperature, or is very a 
hypen/iscous liquid in a resin simple substance is desirable. Although especially the class of resin is not the 
object limited if it is the object which fills such a demand, the resin of a hydrocarbon system, alkyd resin, 
acrylic resin, etc. are mentioned as a suitable object, , for example, the ink of this invention - as for the 
concentration of the resin to kick, it is desirable that it is the range of 1 - 1 5-% of the weight ** especially 
preferably 0.1 to 20% of the weight to the total amount of ink. The effectiveness of raising the dispersibility of 
color material if the concentration of resin becomes less than 0.1 % of the weight, or the effectiveness of 
raising fixable [ of the color material to a record medium ] is not almost, the inclination for the viscosity of ink to 
increase and for it to become impossible to perform the stable ink regurgitation when [ than 20 % of the 
weight ] more arises, and neither is desirable. 

[0029] Furthermore, it is desirable to add an electrification control agent to the ink jet ink in this invention, in 
order to electrify color material in the polarity of arbitration and the amount of charges. As an electrification 
control agent the metallic soap which uses a naphthenic add, octylic acid, stearin acid, etc. as a fatty-acid 
component, the metal salt of alkyi sulfuric acid, the metal salt of an alkyi phosphoric add, a fatty add, ledthin, 
etc. can be used, and the resin of fusibility may also function on the above solvents as an electrification control 
agent. Espedally when electrifying color material in straight polarity, metallic soap is desirable, and since 
having high solubility especially also to the aliphatic hydrocariDon solvent of the very low (less than 30) high 
grade of a KAURI butanol value and the effectiveness of electrifying a pigment are high, espedally the 
metallic soap that uses a naphthenic add and octylic add as a fatty-add component is desirable. As a metal 
atom of these metallic soap, manganese, lead, zinc, caldum, aluminum, a zirconium, copper, iron, etc. are 
usable. As an example of desirable metallic soap, there are manganese naphthenate, naphthenic-add iron, 
naphthenic-add nickel, a naphthenic-add zirconium, octylic acid manganese, octylic add iron, octylic add 
nickel, an octylic add zirconium, etc. Under the structure of a pigment and resin, or the effed of surface 
treatment, even if it does not add espedally an electrification control agent, color material may be charged, but 
if such an electrification control agent is used, while becoming possible to electrify color material more 
certainly and effectively, it becomes possible to adjust the volume resistivity of the amount of electrifications 
and F-potential of color material, and ink with the addition. As for the concentration of the electrification control 
agent in this invention, it is desirable that it is 0.001 - 2.0% of the weight of the range to the total amount of ink. 
The effectiveness which will give suflfident amount of electrifications for color material if there is less 
concentration of metallic soap than 0.001 % of the weight is small, and since the inclination for printing 
concentration to fall will arise for volume-resistivity lowering of ink if [ than 2.0 % of the weight ] more, neither is 
desirable. 

[0030] Although the fundamental component in this invention is the above mentioned, additives, such as a 
dispersant, a surfactant, a wax, and a color, may be added suitably. However, the volume resistivity of ink 
needs to warn against becoming it being desirable and lower than 107 ohm-m 106 ohm-m at this time. 
[0031] Next, the creation approach of ink is explained. Production of ink can be performed like production 
processes, such as various common pigment system ink and a toner. For example, a pigment is added to a 
solvent at the object which carried out the mixed dissolution so that it may become the suitable viscosity range 
about the auxiliary additive of resin, metallic soap, a dispersant, and others. Using dispersers, such as a bead 
mill, attritor, a ball mill, and a paint shaker, by canrying out preferential grinding from several hours for about 
dozens hours After produdng the concentration liquid of the ink in which hundreds of nm - about several 
micrometers color material was distributed, there is the approach of diluting with distributed twice to thie 
predetermined concentration at the time of using it, and produdng ink. 

[0032] By the above ingredients and production approaches, by produdng ink using the hydrocartDon system 
solvent of 77-92 degrees C of aniline points as a solvent, regurgitation stability is high, it has a high response 
firequency, and very little ink for electrostatic type Inkjet recording devices of an odor can be produced. 
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EXAMPLE 



[Example] Next an example explains this invention. 

[0034] (Example 1) p-methyl styrene / isobutyl methacrylate / 7.50g (a mole ratio describes 55/35/10 and 
following resin a) of 2-ethylhexyl acrylate copolymers, and octylic acid zirconium 0.060g were added to mull 
KAZORUR (trade name) \A/hich is the Maruzen Petrochemical high grade isoparaffin system solvent, and 
63.7g, and mixed stining was canied out at the room temperature until Resin a and an octylic acid zirconium 
dissolved thoroughly. Here, according to the data of manufacturer issuance, mull KAZORU R is isoparaffin 
100% (trial by the gas chromatography), the aniline point is 87.8 degrees C and a boiling range is 178.5-181 
degrees C. After adding Heliogen Blue D7072DD which is a copper-phthalocyanine-blue pigment by BASF 
A.G, and 3.75g to this mixed solution, it put into the grinding container made from agate with the bead made 
from a zirconia with a diameter of 1mm, preferential grinding was canied out for 4 hours using the paint shaker, 
and cyanogen pigment dispersion liquid of 5.0% of pigment concentration were produced. These pigment 
dispersion liquid were diluted with mull KAZORU R (trade name), and the ink A of the following presentations 
was produced. 
[0035] 

Mull KAZORUR 92.5 % of the weight Heliogen Blue D7072DD 2.5 % of the weight Resin a 5.0 % of the 
weight Octylic acid zirconium Ink A had the volume resistivity of 107 or more ohm-m 0.04% of the weight. 
Here, it canied out to measurement of a volume resistivity in the 25-degree C themriostat using the key lathe 
6517 mold quantity resistance system (trade name) and the electrode for Oriental vacuum industrial 1 mold 
liquid electric resistance measurement (trade name). Moreover, when the F-potential of a pigment was 
measured using the Otsuka electronic ELS-6000 mold F-potential meter (trade name), it had plus 120m\/and 
a value high enough. On the occasion of measurement of F-potential, ink was diluted with the solvent (this 
example mull KAZORUR) about 1000 times, and it carried out here by introducing into the measurement eel 
for low dielectric constants held at 25 degrees C. moreover, the organoleptics by 30 adult man and woman 
who have good health condition about the odor of ink - canying out - 4: - almost - no odor (especially good), 
a 3:low smell (good), 2:owner smell (defect), and 1: - if 30 persons' average is rounded off as a result of 
evaluating in four steps of a tight owner smell (defect) - 4: - almost was judged to be no odor The Measuring 
condition of these physical-properties values and the assessment conditions of an odor are the same also 
about the following examples and examples of a comparison. 

[0036] this ink A - the following electrostatic type ink jet heads - using - the regurgitation - printing 
assessment was carried out. 

[0037] Here, drawing 1 is the perspective view showing the configuration of the electrostatic type Inkjet head 
used for assessment of the ink in this example. 

[0038] The metal record electrode for giving the electrical-potential-difference pulse from which 1 becomes an 
ink jet head in ink, and 2 becomes a record signal in drawing 1 , and making a liquid ink drop breathe out, The 
electrode substrate with which the record electrode 2 of plurality [ 3 ] was fonned, the head block superior 
lamella of the product [ 4 ] made from plastics, The head block inferior lamella made from plastics with 5 
[ same ] and 6 are fonned of the head block superior lamella 4 and the head block inferior lamella 5. The ink 
restoration section connected with the ink tank (not shown) in ink passage (not shown). Opening of the shape 
of a slit in which 7 was fomied of head block superior lamella 4 edge and head block inferior lamella 5 edge, A 
migration electrode for 8 to make the color material in ink migrating near the record electrode point efficiently, 
the metal counterelectrode which 9 countered the record electrode 2 and has been an^anged, and 10 are the 
fomris stuck to a counterelectrode, and are the longitudinal direction of the Inkjet head 1, and the recording 
paper arranged movable vertically. From ink passage (not shown), the ink restoration section 6 is filled up with 
the supplied ink (not shown), and it fomis a meniscus in opening 7 between ink block superior lamella 4, 

19 



JP-A-2001-329193 

electrode substrate 3, and record electrode 2 heads. In this example, the width of face of about 150 
micrometers and the record electrode 2 used the object \A/ith \A4iich array spacing of about 60 micrometers 
and the record electrode 2 set spacing of about 85 micrometers, record electrode 2 head, and the recording 
paper to 0.7mm, spacing, i.e., the slit width, between head block superior lamella 4 edge and the electrode 
substrate 3. In using the ink which distributed the colornnaterial of plus electrification nature in the ink jet head 
of such a configuration Always impressing a fixed minus electrical potential difference to a counterelectrode 9, 
and impressing fixed positive voltage to the migration electrode 8 further By impressing the 
electrical-potential-difference pulse of plus used as a record signal to the record electrode 2 on a fixed 
frequency, moving the detail paper 10 at right angles to the longitudinal direction of the Inkjet head 1 From the 
head of the record electrode 2, an ink droplet is made to breathe out with electrostatic attraction toward a 
counterelectrode 9, and the dot of a period fixed in the shape of the recording paper is foimed. 
[0039] Using this Inkjet head, about Ink A, the copy paper was followed on condition that the counterelectrode 
electrical potential difference of -1.2kV, record electrode voltage +400\/, and migration electrode voltage 
+200V, dot printing was perfomned, and the stability, the responsibility to a record frequency, and printing 
concentration (optical density) of the regurgitation were evaluated. It was prodigal to measurement of 
reflection density, and tag concentration meter D1 9C was used for it. Consequently, it was possible to have 
recorded unifomi dot ** with few blots on stability without a dot omission with the record frequency of 2kHz by 
printing concentration more than mariceting Inkjet printer being equivalent called 1.4 or more optical density. 
Moreover, when the situation near the record electrode point was observed with the optical microscope about 
the Inkjet head after repeating printing of 50,000 dots 1 0 times on both sides of the pause for [ in the condition 
of having released the Inkjet head ] 10 minutes, fixing of color material did not have ****************, 
[0040] 
[A table 1] 







mm 




AA 












A 






6a 


t7fi 181 




4 


mmm t 


B 






77 


188 ^ 183 




4 




c 


ipvn^'O Kie2o 




81 


168 ~ 202 




4 




[t 






86 


218 - 248 




A 




E 






87 


210 - 264 




A 




F 






80 


218 - 253 




4 




0 


NQRPAR 12 




82 


1B8 217 




4 


KiftA a 


H 


NORPAR 13 




87 


228 242 




A 


mm 9 


1 


NOHPAR 15 




82 


262 ~ 272 


o 


A 


10 


J 


X^V— WHO 




82 


243 ^ 272 


o 


3 




K 


;u»i30 




80 


277 ~ 310 


o 


3 


lttt« 1 


L 






72 


73 - 140 




a 




M 






86 


274 ~ 314 


X 


4 


Ikttn 3 


H 


IPV7UK> h2B3S 




104 


277 383 


X 


4 




0 






84 


141 - 184 


X 


2 



[0041] (A table 1) is the list of the physical-properties value of the solvent in the examples 2-11 and the 
examples 1-4 of a comparison which are shown an example 1 and henceforth, and the assessment results of 
printing and an odor. 

[0042] When the record finequency which a with an optical density of 1 .4 or more dot can print at the less than 
0.05% as a commercial ink jet printer with the same probability of occurrence of a dot omission was 2kHz or 
more, they were O (especially good) and 1kHz or more less than 2kHz and the temn of printing assessment 
here was not able to perfonn O (good), 1kHz or less, or stable printing, it was made into x (defect). The temn 
of an odor shows the result of the four-step assessment in the above-mentioned organio-functions 
assessment, and can be judged that the case of three or more is good. The assessment conditions of the 
above-mentioned printing assessment, an odor, and a color-material fixing condition are the same also about 
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the following examples 2-11 and examples 1-4 of a comparison. 

[0043] (Examples 2-6) Instead of mull KAZORU R in the ink A of an example 1 Shell ZORU 70 (trade name) 
made from shell JAPAN, the IP solvent 1620 (trade name) made from the Idemitsu petrochemistry, Ink B, C, 
D, E, and F was produced like the example 1 , using respectively shell ZORU 72 (trade name) made from 
shell JAPAN, eye SOZORU 400 (trade name) made from the Nippon Oil chemistry, and Isopar M made firom 
exon chemistry (trade name) as a solvent. Each of these solvents is isoparaffin 100%. 
[0044] Each ink B-F had the volume resistivity of 107 or more ohm-m, and high F-potential like Ink A. 
[0045] The result of having perfonned the same printing assessment as the aniline point of each solvent, a 
boiling range, and an example 1 and assessment of an odor was indicated to (a table 1) about ink B-F. Thus, 
it had the good property like [ any ink ] Ink A Moreover, also when which ink was used, color-material fixing in 
the record electrode point of the Inkjet head after printing assessment did not have 

[0046] (Examples 7-9) Ink G, H, and I was produced like the example 1 , using respectively the no pars 12,13, 
and 15 (trade name) which are nomrial paraffin 100% [ made from exon chemistry ] solvents as a solvent. 
Each of these ink had the volume resistivity of 107 or more ohm-m, and high F-potential like Ink A. 
[0047] The result of having perfonmed the same printing assessment as the aniline point of each solvent, a 
boiling range, and an example 1 and assessment of an odor was indicated to (a table 1) about ink G-l. Thus, 
the property with any good ink was shown. However, Ink I has a low regurgitation frequency compared with 
less than 2kHz and the above and other examples, and can consider viscosity lifting of the ink by having used 
the solvent with a high boiling range as this cause. Moreover, also when which ink was used, color-material 
fixing in the record electrode point of the ink jet head after printing assessment did not have **************** 
[0048] (Examples 10 and 11) Instead of mull KAZORU R in the ink A of an example 1, Ink J and K was 
produced like the example 1, using respectively EKUSORU D110 and D130 (trade name) which is the 
paraffin / naphthene partially aromatic solvent made from exon chemistry as a solvent Each of these ink had 
the volume resistivity of 107 or more ohm-m. and high F-potential like Ink A. The result of having perfonned 
the same printing assessment as the aniline point of each solvent, a boiling range, and an example 1 and 
assessment of an odor was indicated to (a table 1) about Ink J and K. Thus, although it had the property with 
any good ink, as compared with the example 1 , the response frequency was low. It is thought that this is 
based on viscosity lifting of the ink by having used the solvent with a high boiling range like the case of Ink I. 
An odor is considered that an odor is a litUe strong as compared with ink A-l using an isoparaffin solvent or a 
nomnal paraffin solvent, and this is because the amount of a lot of naphthenes exist in a solvent. Moreover, 
most affixes were not checked by the record electrode point of the Inkjet head after printing assessment also 
when which ink was used. 

[0049] (Example 1 of a comparison) Instead of mull KAZORU R in the ink A of an example 1 , Ink L was 
produced like the example 1, using as a solvent the IP solvent 1620 (trade name) which is an isoparaffin 
1 00% [ made from the Idemitsu petrochemistry ] solvent. 

[0050] Ink L all had the volume resistivity of 107 or more ohm-m, and high F-potential like Ink A. 
[0051] The result of having perfomied the same printing assessment as the aniline point of a solvent, a boiling 
range, and an example 1 and assessment of an odor was indicated to (a table 1) about Ink L. Thus, in Ink L, a 
good printing result was not obtained but the fixing object was further checked by the record electrode point of 
the Inkjet head after printing assessment. Moreover, as compared with ink A-l using the isoparaffin system 
which has a boiling range 150 degrees C or more, or a nomnal paraffin system solvent, the odor was sensed 
strong a little. 

[0052] (Examples 2 and 3 of a comparison) Instead of mull KAZORU R in the ink A of an example 1 , Ink M 
and N was produced like the example 1 , using respectively the IP solvent 2835 (trade name) which are Isopar 
V (trade name) which is an isoparaffin 100% solvent made from exon chemistry, and an isoparaffin 100% 
[ made from the Idemitsu petrochemistry ] solvent as a solvent. 

[0053] Ink M and N all had the volume resistivity of 107 or more ohm-m, and high F-potential like Ink A 
[0054] The result of having perfonned the same printing assessment as the aniline point of each solvent, a 
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boiling range, and an example 1 and assessment of an odor was indicated to (a table 1) about Ink M and N. 
Thus, although any ink was good about the odor, a good printing result was not obtained, when this had too 
high aniline point and boiling range of a solvent, the viscosity of ink became high too much - it is thought that it 
comes out. Also when which ink was used, color-material fixing in the record electrode point of the Inkjet head 
after printing assessment did not have **************** 

[0055] (Example 4 of a comparison) Instead of mull KAZORU R in the ink A of an example 1, Ink O was 
produced like the example 1, using as a solvent EKUSORU D30 (trade name) which is the paraffin / 
naphthene partially aromatic solvent made from exon chemistry. Ink O all had the volume resistivity of 107 or 
more ohnrvm, and high F-potential like Ink A. 

[0056] The result of having perfonned the same printing assessment as the aniline point of a solvent, a boiling 
range, and an example 1 and assessment of an odor was indicated to (a table 1) about Ink O. Thus, in Ink O, 
a good printing result was not obtained but the fixing object was further checked by the record electrode point 
of the Inkjet head after printing assessment Moreover, a good result was not obtained about the odor. 
[0057] As the above example and example of a comparison showed, in ink using the hydrocartDon system 
solvent whose aniline point is 77-92 degrees C as a solvent, there are few odors and they can realize high 
printing of a response frequency to stability. Moreover, at 150-260 degrees C, if a boiling range uses the 
hydrocariDon system solvent whose aniline point is 77-92 degrees C, it can realize high printing of especially a 
response frequency. Furthemiore, as such a hydrocartDon system solvent, if nornial paraffin or isoparaffins are 
used, it can lessen [ odor / of ink ] dramatically. Moreover, the mixture of nonnal paraffin and isoparaffins does 
not take explanation to the same thing in this case, either. 
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[Brief Description of the Drawings] 

[Drawing 11 The perspective view showing the configuration of the electrostatic type ink jet head used for 
assessment of the ink in this example 
[Description of Notations] 

1 Ink Jet Head 

2 Record Electrode 

3 Electrode Substrate 

4 Head Block Superior Lamella 

5 Head Block Inferior Lamella 

6 Ink Restoration Section 

7 Opening 

8 Migration Electrode 

9 Countereledrode 

1 0 Recording Paper 
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[Drawing 1] 
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